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bstract Objective: We investigated the food consumption patterns of adolescent students at schools. Our
findings are intended to reveal the overall nutritional quality of foods eaten by students at school,
including foods brought to school and foods purchased at school.
Methods: A questionnaire was completed by 476 students, mostly from grades 7 and 10, from 14
schools in Cape Town, South Africa. The schools were representative of the various ethnic groups
and socioeconomic strata of the population. The questionnaire requested information on eating
habits at school, foods brought to school and food purchases, and breakfast consumption before
school. We also tested whether students knew which foods are healthy and which are less healthy
choices.
Results: The students were mostly 12 to 16 y of age (mean age 14.5 y). The large majority had
breakfast before school (77.8%) and ate at school (79.7%). Food was brought to school by 41% to
56%, whereas 69.3% purchased food at school, mainly at the school store (tuck shop). Predefined
“unhealthy” foods brought to school outnumbered “healthy” ones by 2 to 1. Among students who
purchased food at school, 70.0% purchased no healthy items, whereas 73.2% purchased two or more
unhealthy items. With six foods 84% of students correctly stated whether they were healthy or
unhealthy; however, with cola drinks, samoosas (deep-fried pastry with spicy filling), and pies, only
47% to 61% knew that these were less healthy choices. Students’ scores on this question were
unrelated to whether they purchased healthy or unhealthy foods. Students who attended schools of
high socioeconomic status were twice as likely to bring food to school (64.7% versus 31.0%, P 
0.001), scored higher marks on the quiz of healthy versus unhealthy foods (P  0.01), but were no
more likely to purchase healthy food.
Conclusions: The large majority of food eaten by adolescent students in Cape Town is classified
as being unhealthy choices. This applies to foods brought to school and food purchases. Consid-
eration needs to be given to policy measures to improve this situation and to improve education of
students and their parents. © 2006 Elsevier Inc. All rights reserved.
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The dietary pattern that predisposes to obesity, type 2
iabetes, hypertension, coronary heart disease, and other
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oi:10.1016/j.nut.2005.07.013hronic diseases of lifestyle starts in childhood [1–4]. Re-
orts from different countries with low and high incomes
ave shown that many children habitually consume a nutri-
ionally poor diet [5–8]. Children obtain their food from
everal sources, one of which is shops at schools. Despite
he potential effect of that source of food on the overall
utritional quality of the diets of children, very little study
as been made of this, particularly in developing countries.
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253N.J. Temple et al. / Nutrition 22 (2006) 252–258ne American study reported that almost 90% of foods sold
n school stores are high in fat and/or sugar [9], which led
s to speculate about more disadvantaged communities such
s those found in Africa.
Little is known concerning the sale of food in schools in
outh Africa. A literature search yielded only two studies.
ne was an evaluation of food items consumed by 289 Pedi
tudents in a poor rural area of Limpopo Province in the
orth of South Africa [10]. In this study, undertaken in
992, it was found that only 10% of students took lunch to
chool, whereas 22% regularly bought snacks at the school
tore (called a “tuck shop” in South Africa). A more recent
tudy was undertaken at a private school in Cape Town,
ainly because of concerns by the school principal about
he overall dietary habits of the students and the fact that
0% of them were obese [11]. This study noted that a large
roportion of students buy food items at school, most of
hich comprise energy-dense items that are high in fat and
ugars, typically called “junk food” or “fast food” in South
frica and North America.
The widespread availability of junk foods such as candy,
otato chips (crisps), and soft drinks may have a negative
ffect on the nutritional quality of the diet. The key features
f such foods are the large content of fat and/or sugar, high
aloric values, and the relatively low content of vitamins,
inerals, and dietary fiber. Data from a large study of
merican children and adolescents ages 8 to 18 y associated
onsumption of foods of low nutrient density with increased
nergy intake but decreased intake of several micronutrients
12]. Similarly, another American study of subjects in this
ge group associated consumption of these foods with
igher energy and fat intakes but lower intakes of dietary
ber, fruit, and non-starchy vegetables [13]. One particular
roblem is the consumption of soft drinks such as cola. In
orth America sales of these drinks have grown rapidly
ver the past 20 y. Because these drinks tend to displace
ore nutritious beverages such as milk, this trend has had a
egative effect on the overall nutritional quality of the diet
f children [14,15]. Consistent with this trend, junk foods
re associated with the rising tide of obesity [16,17].
In 1999, the first National Food Consumption Survey
as undertaken in 1- to 9-y-old children in South Africa
18]. One objective was to determine the degree of malnu-
rition in a representative sample of the pediatric population.
ationally, the prevalence of stunting (height for age 
inus 2 standard deviations [19]) was 19.3%, being highest
n the 1- to 3-y-old children (24%) and in children of farm
orkers (26%). The prevalence of combined overweight
nd obesity (body mass index 25 kg/m2) was 17.2% at the
ational level, nearly as high as the figure for stunting [20].
ence, South Africa can currently be regarded as a country
n transition with regard to having under- and overnutrition
n the population. With this in mind, the issue of foods sold
t schools obviously may contribute to these conditions.
This study had four aims. First, to record the food con-
umption patterns of students at school, including foods wrought to school and purchases from stores in schools and
rom nearby commercial outlets (vendors). Second, we in-
estigated whether differences in socioeconomic status
SES) were related to students’ buying and consumption
atterns. Third, we examined breakfast habits of the partic-
pants. Fourth, we assessed their knowledge with regard to
hich foods were healthy. The findings should indicate the
verall nutritional quality of foods eaten by students at
chool and the nutritional significance of their food pur-
hases.
aterials and methods
tudy area and population
The study was carried out in Cape Town, a city of great
ontrasts. Due to its political history, Cape Town has been
ivided into different areas and suburbs where traditionally
hite, colored (mixed ancestry), and black South Africans
ived in separate areas by law. By virtue of the restrictions
n the groups of color, the SES of black and colored people
as generally far lower than that of most whites [21].
ence, in South Africa, SES is frequently regarded as a
roxy for race. Since 1994 and democratization, most of
hese physical areas have remained largely unchanged, al-
hough there has been some movement from the lower SES
reas to the higher ones.
The study area of metropolitan Cape Town was first strat-
fied into these traditional ethnic areas and their SESs. These
ere confirmed by rates and taxes paid in the different areas.
he schools were then drawn randomly and proportionally
rom each SES. Of 14 schools, four were from traditionally
lack areas, five were from colored areas, one was from a
eterogeneous area, and four were from traditionally white
esidential areas. None of the schools was found to participate
n an organized, subsidized feeding scheme because such
chemes are mainly to be found at primary schools in lower
rades. A total of 476 students, mostly from grades 7 and 10,
greed to complete a questionnaire that requested information
n their eating habits. Not all grades were catered for at all
chools. Those classes in grades 7 and 10 that were available
articipated in the study. No students with mental disabilities
ere included in the sample.
uestionnaire and school visits
We designed a self-completion, three-page questionnaire
hat elicited information about (1) whether breakfast was
onsumed, (2) whether food was brought to school and what
tems were brought, and (3) whether foods were purchased
t school and what foods were purchased. The questionnaire
as an adaptation of a questionnaire that was used in a
revious study that was undertaken in black children who
esided in rural areas of Limpopo Province [10] and that
as later used at a private school in Cape Town [11].
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254 N.J. Temple et al. / Nutrition 22 (2006) 252–258Students were also required to classify several foods as
eing healthy or unhealthy. For the purpose of this study,
oods were considered to be unhealthy if they have most of
he following characteristics: high in fat, added sugar, and
odium, low in fiber, and a low nutrient density. Conversely,
oods considered to be healthy were those with the opposite
eatures: low in fat, added sugar, and sodium, high in fiber,
nd a high nutrient density. Questions focused on the stu-
ents’ actions on the previous day (or previous Friday if the
uestionnaire was completed on a Monday) in a manner
imilar to that of a 24-h dietary recall. The questionnaire is
vailable from the lead author.
The questionnaires were administered in August and
eptember 2003 by senior health professional students, in-
luding dentistry, nursing, and dietetics, from the University
f the Western Cape. They first attended a training session
iven by the principal investigators. The students were
andomized into five teams, each with about five members.
ach team first visited a pilot school that was not included
n the sample to ensure that the questionnaire was suitable
or use in Cape Town. This resulted in some modifications
o the questionnaire. Each team then visited two to four
chools in the sampled areas.
thics
A research proposal was submitted to the Department of
ducation in the Western Cape Province for approval. The
epartment provided a list of all the schools in metropolitan
ape Town. Their conditions for ethical approval were that
he headmaster of each school gives consent, that students
e clearly informed about the study, that participation be
ptional and anonymous, and that written consent be ob-
ained from each participant. All these conditions were
omplied with. In addition, approval for the study was given
y the research ethics boards of Athabasca University and
he University of the Western Cape.
ata analysis
Data were entered onto Excel (Microsoft, Redmond,
A, USA) spreadsheets and then analyzed with SPSS sta-
istical software (SPSS, Inc., Chicago, IL, USA). Descrip-
ive statistics were calculated first, with the purpose of
ooking for outliers and addressing other potential data
uality issues.
Chi-square tests were used for analyses involving cate-
orical data, and t tests were calculated for comparisons of
eans of continuous variables across groups as defined by
inary variables such as gender. In cases where it was
hought that the assumptions for a t test might be violated
such as a student’s grade), non-parametric Mann-Whitney
test was used. For testing relations between pairs of
ontinuous variables, Pearson’s correlation coefficients
ere calculated. P  0.05 was considered statistically sig-
ificant.esults
The sample consisted of 476 students, and 57.1% were
irls. Their age was 14.5  2.0 y (mean  standard devi-
tion; age range 11–21 y). The large majority (84.5%) was
2 to 17 y of age. Subjects were mostly in grades 7 and 10,
ith 51.5% in grade 7 and 34.5% in grade 10.
We examined the data for internal consistency. This was
one by comparing answers with questions in which, for
xample, if the student answered “yes” to question X, then,
o be consistent, they should also have answered “yes” to
uestion Y. With five pairs of questions, we observed that
he proportion of answers that were contradictory were
pproximately 5% to 10%. However, with two pairs of
uestions, about 22% of the answers were contradictory.
he latter cases are best explained by students misunder-
tanding a question. Overall, this indicates that the degree of
nternal consistency was reasonably good, especially con-
idering the age of the subjects.
The large majority of students had breakfast before
chool (77.8%) and ate at school (79.7%). A smaller pro-
ortion actually brought food to school. Unfortunately, the
esults for this question were not consistent. When students
ere asked, “Did you bring food to school yesterday?”
0.7% answered “yes.” However, when asked to state the
oods they brought to school, 55.5% indicated at least one
ood. Our conclusion to this dilemma is that the answer lies
etween 41% and 56%.
We recorded the type of food that students brought to
chool (Table 1). Unhealthy foods outnumbered healthy
nes by a ratio of a ratio of 2:1. White bread was brought by
5.4% and only 10.5% had brown bread. Although candy
nd potato chips (crisps) were brought by 25.0% and 23.9%,
espectively, fruit was brought by 16.8%.
The data indicated that 69.3% of students had purchased
ood at school on the previous day. This food was purchased
ainly at the school store: of those students who purchased
ood at school, 72.9% purchased it at the store, 20.4%
able 1
ood brought to school by students
ood
lassification
Food Proportion (%) of
students bringing
this food*
ealthy Spread on bread or crackers 21.4
Fruit 16.8
Meat, processed meat, fish, eggs 13.0
Brown bread 10.5
Fruit juice 9.2
Milk and milk products 9.0
nhealthy White bread 25.4
Candies (sweets), chocolates 25.0
Potato chips (crisps) 23.9
Soft drinks (high sugar content) 15.8
French fries (fried chips) 12.2
Cookies (biscuits), cakes, and similar 10.7* Only those food items brought by at least 9% of students are listed.
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255N.J. Temple et al. / Nutrition 22 (2006) 252–258ought it from a local vendor, and 6.8% bought foods from
oth outlets. The amount of money spent by those students
ho actually purchased food was 5.4  8.7 rands (mean 
tandard deviation). This is equivalent to about $0.75.
We examined factors that might be associated with
hether students purchased food at school. There was no
ssociation with the age of the students or whether they had
aten breakfast. However, buying food was more common
mong girls (74.6% versus 62.9%, P  0.01) and those
tudents who did not bring food to school (75.3% versus
0.7%, P  0.01).
Table 2 lists the foods most commonly purchased by
tudents at school. The substantial majority of food pur-
hases was unhealthy, being dominated by candies, choco-
ates, soft drinks (usually with a high content of sugar),
rench fries, and potato chips. Among students who pur-
hased food at school, 70.0% purchased no healthy items
nd 73.2% purchased two or more unhealthy items. The
roportion of students who purchased healthy items was
maller than 12% per item. This predominance of unhealthy
urchases over healthy ones was unrelated to gender but
as attenuated in students who were 17 y and older (i.e.,
lthough 85.7% of all students purchased more unhealthy
han healthy items, this was decreased to 73.1% in the older
roup, P  0.05).
Table 3 indicates that three of the most frequently pur-
hased items at school, namely potato chips, candies/chocolate,
nd French fries, had the highest caloric content per serving
22,23]. This reflects their high content of fat and/or added
ugar. Based on the serving sizes listed in Table 3, a snack
onsisting of two frequently purchased items, namely potato
hips and a soft drink, supplies 10.8 g of fat, 2 g of protein,
5 g of sugar, and 301 kcal compared with a snack of brown
able 2
oods purchased by students
ood
lassification
Food item Rationale for cl
ealthy Fruit High in fiber, h
low in calorie
Fruit juice High nutrient d
sweetened)
Nuts High in protein
Brown bread High in fiber, h
nhealthy Potato chips High in fat and
Candies (sweets), chocolates High in saturate
calories, low
Soft drinks High in added s
French fries High in fat and
Meat pies, sausage rolls High in saturate
Cookies (biscuits), cakes, and similar High in saturate
calories, low
“Fat cakes” (deep-fried bread dough
shaped in balls)
High in fat and
Hot dogs (sausage on white roll) High in saturate
White bread Lower in fiber t* Only those food items purchased by at least 4.6% of students are listed.read and whole milk, which provides 9.5 g of fat, 13.5 g of
rotein, 0 g of sugar, and 286 kcal. Although the first snack
rovides only 1.2 g of fiber, the second one provides 4.0 g and
s a much better source of micronutrients.
Students were tested to determine whether they could
orrectly distinguish between defined healthy and unhealthy
oods. With six or nine foods, at least 84% of students
orrectly identified which foods were healthy and which
ere unhealthy (Table 4). However, with regard to cola
rinks (Coca-Cola), samoosas, and pies, only 47% to 61%
ndicated that these items were unhealthy. Students’ scores
n this question were unrelated to whether they purchased
ealthy or unhealthy food items.
The schools were classified as being of high SES (n 4)
r low SES (n  10). Students who attended high SES
chools were no more likely to have breakfast before school
nd were twice as likely to bring food to school (64.7%
ersus 31.0%, P  0.001). These students at high SES
chools were slightly less likely to purchase food at school
64.4% versus 71.7%, not significant), but, not surprisingly,
hey spent twice as much money at school (6.3 versus 3.1
ands, P  0.001). They scored higher marks on the knowl-
dge test of healthy/unhealthy foods (P 0.01) but were no
ore likely to purchase healthy foods.
iscussion
Our findings shine some light on the food consumption
atterns of adolescent students in schools in Cape Town,
outh Africa. The aspects of the study dealing with food
urchases by students is an area of research that has been
uch neglected to date.
tion into healthy/unhealthy Proportion (%) of
students buying this
food*
ient density, no fat or added sugar, low sodium, 11.8
o fat, low sodium (sometimes the juice is 10.7
ed sugar, good source of nutrients 6.5
ient density, low in fat and added sugar 4.6
, high in calories 46.3
igh in added sugar, low in fiber, high in
t density
46.0
w fiber, low nutrient density 33.2
, high in calories 25.6
d sodium, high in calories 12.2
igh in added sugar, low in fiber, high in
t density
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256 N.J. Temple et al. / Nutrition 22 (2006) 252–258The study has strengths and weaknesses. We used a large
ample (n  476) and selected students from 14 schools to
ave a representative sample of the various ethnic groups
nd SESs of the city. One limitation of the study was that
ome inconsistencies were found in a few of the answers
espite our precautions to prevent this.
The findings show that 22% of children in this study did
ot have breakfast before school. Consistent with these
esults, other data from South Africa have indicated that
5% to 20% of children do not have anything to eat or drink
efore they go to school in the morning [24,25]. Skipping
reakfast may have detrimental outcomes on physiologic
nd scholastic achievements, particularly in disadvantaged
hildren who are undernourished [26]. This is particularly
elevant in Cape Town because a survey in the Western
ape, of which Cape Town is a part, indicated that, among
1- to 12-y-old colored and black children in urban areas,
6% were stunted (5th percentile, National Center for
ealth Statistics) [27]. For this reason, one would wish
chools to provide healthy foods, particularly for those who
ave not eaten before school. Another strong motive for the
rovision of healthy food items is in relation to the high
revalence of overweight among children at schools in
able 3
utritional value of foods purchased by students (per serving)*
ood item Standard food serving (g) Fiber (g) Fa
pple 1 medium (150) 3.3 0
rown bread 2 slices (60) 4.0 1
ruit juice† 1 carton (250) 0 0
ilk (whole) 1 glass (250) 0 8
hite bread 2 slices (60) 1.9 1
hocolate 1 medium bar (50) 0 11
otato chips (crisps) 1 medium (30) 1.2 10
oft drinks‡ Can (340) 0 0
rench fries Medium (125) 6.7 20
oughnut 1 round (50) 1.2 8
at cakes§ 1 medium (50) 0.7 8
* Based on Langenhoven et al. [22,23].
† Peach and orange juice.
‡ Soft drinks with sugar (not artificially sweetened).
§ Balls of bread flour dough deep fried in oil.
able 4
tudents’ ability to distinguish between healthy and unhealthy foods
ood classification Food Correct answer (%)
ealthy Apples 98.5
Brown bread 95.1
Tuna sandwich 85.2
nhealthy Potato chips (crisps) 84.4
Chocolates 88.7
Candies (sweets) 91.4
Coca-Cola 60.8
Samoosas* 52.7
Pies† 47.4
* Triangles of pastry with filling and deep fried.
l† All items having a rich flaky type of pastry and a filling (usually meat).outh Africa. In the National Food Consumption Survey,
.5% of 7- to 8-y-old children had a body mass index of at
east 25 kg/m2 [20].
Nearly 80% of students in the present study ate at school
uring the recorded time, with the majority purchasing this
ood at school. Contrary to our expectations, a large per-
entage of students did not bring healthy items from home.
hether this is due to poor nutritional knowledge or spe-
ific preferences of the mothers and students is not known.
owever, the results from this study show that, overall,
hildren know which foods are healthier choices, even
hough it did not affect their buying behavior. Similar re-
ults were found in a study by Bloom [11] at a private
chool in Cape Town. Nutritional knowledge scores were
ound to be high overall, but learners were found to opt for
nhealthy food and drink options. Therefore, nutritional
nowledge did not correlate with healthy eating practices.
A survey undertaken in rural black children found that
oods most commonly brought to school were healthier
ptions: brown bread (54%), fruit (50%), and eggs (46%).
owever, there was still a substantial number who had
hite bread (43%) and fat cakes (40%) [10]. It is probable
hat in rural areas children have a more traditional diet with
ess junk food options. This was found to be the case in
oung black university students in the same province [28].
hose from rural areas had a lower consumption of sugar
nd animal products and a higher consumption of legumes.
Most food items purchased at the schools in the present
tudy can be regarded as being unhealthier options. About
hree-fourths of the food purchased at school came from a
tore in the school (tuck shop), with the remainder coming
rom a local vendor. This suggests that, if the nutritional
uality of food sold in the school store were improved, there
ould be a significant improvement in the overall diet. The
ase for this is strengthened when viewed in light of the
arge proportion of children who had no breakfast and the
Added sugar (g) Sodium (mg) Protein (g) Energy (kcal)
0 0 0.3 88
0 271 5.2 133
0 8 0.8 125
0 123 8.3 153
0 294 5.1 144
28.1 83 2.6 229
0 300 2.0 165
35 24 0 136
0 248 5.0 386
13.0 115 2.4 191
0 14 3.6 183t (g)
.6
.2
.3
.3
.1
.3
.8
.1
.7
.9arge proportion of students who were stunted and/or over-
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257N.J. Temple et al. / Nutrition 22 (2006) 252–258eight. A necessary first step should be the education of
arents and children with regard to the essentials and im-
ortance of a healthy diet.
One strategy aimed at getting children to eat healthier
oods at schools is to change the pricing structure of foods
old in school stores. An informative study along these lines
as carried out in a high school cafeteria in the United
tates [29]. The price of fruit, carrots, and salads was
alved, resulting in a four-fold increase in sales of fruit, a
wo-fold increase for carrots, and a slight increase for sal-
ds. What this study graphically illustrates is the potential
or policy intervention, especially low prices, to redirect
ood choices toward healthier products.
Another strategy is one aimed at controlling or regulating
he advertising of unhealthy foods to children. In 2003 the
merican Academy of Pediatrics [30] released a policy
tatement on the prevention of pediatric overweight and
besity:
Advertising and promotion of energy-dense, nutrient-
poor food products to children may need to be regulated
or curtailed. The increase in carbonated beverage intake
has been linked to obesity; therefore, the sale of such
beverages should not be promoted at school. Pediatri-
cians are encouraged to work with school administrators
and others in the community on ways to decrease the
availability of foods and beverages with little nutritional
value and to decrease the dependence on vending ma-
chines, snack bars, and school stores for school revenue.
In South Africa, this system is currently unregulated with
egard to advertising to children.
ecommendations
It is likely that the most sustainable strategy would be to
mplement policy interventions such as regulations that re-
trict what foods can be sold in schools coupled with stra-
egic nutritional education programs at the school level.
ecently, the department of health initiated a new strategy
or nutritional education that is based on the food-based
ietary guidelines as recommended by the World Health
rganization in 1999 [31]. The South African guidelines
ave been officially adopted by the department of health to
orm part of the Integrated Nutrition Programme [32]. These
uidelines are being widely promulgated as part of nutri-
ional intervention programs aimed at developing healthy
ifestyles [33].
In conclusion, it is important that national initiatives to
mprove the diet of South Africans as part of a healthy
ifestyle [22] are also reflected by foods offered at school
tores. It is therefore recommended that the initiation of
ood-based dietary guidelines in South Africa by the depart-
ent of health should also be implemented by the depart-
ent of education. This means that the food-based dietaryuidelines need to be accepted as policy for schools and thatnly foods that are in accord with these guidelines should be
llowed to be sold at schools.
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